Evidence for presynaptic antagonism by amantadine of indirectly acting central stimulants.
In mice, amantadine pretreatment (150 mg/kg, but not 10 mg/kg, 2 h prior to testing) markedly inhibited the locomotor stimulation produced by submaximal doses of d-amphetamine, amfonelic acid, methylphenidate, caffeine, memantin, phencyclidine, and cocaine. A 50-mg/kg dose was ineffective in blocking the effects of caffeine and memantin, but blocked the responses to the other five stimulants. Amantadine did not modify the locomotor stimulant effect of apomorphine in reserpinized mice. These results indicate that amantadine acts as a presynaptic antagonist to the above seven stimulants. Even the highest dose of amantadine did not modify the hyperactivity induced in mice by morphine and levorphanol. This result is consistent with evidence showing opiate actions at postsynaptic striatal neurons, sites where presumably amantadine is unable to exert an antagonist effect. Amantadine did not modify the central depressant effects of ethyl alcohol and pentobarbital. Amantadine could be of value as a pharmacological tool in understanding the mode of action of central stimulants, and in the management of stimulant abuse. The present data do not support the currently held view that the antiparkinsonism effect of amantadine results from its ability to potentiate the central effects of dopamine.